In this paper, we use 22 years of data from the German Socio-Economic Panel and information on plant closures to investigate the effects of unemployment on four indicators of unhealthy lifestyles: diet, alcohol consumption, smoking, and (a lack of) physical activity. In contrast to much of the existing literature, which unlike our analysis is unable to assess causality, our results provide little evidence that unemployment gives rise to unhealthy lifestyles.
Does unemployment lead to a less healthy lifestyle?
Introduction
Poor lifestyle choices incur large social costs in terms of health care and individual well-being (Bouchery et al., 2011; Scarborough et al., 2011, p. 2 ). Yet, although the effect of unemployment on unhealthy lifestyles is extensively discussed in the literature, drawing general conclusions remains difficult. Whereas most studies find that unemployment increases risky health behaviours (Ettner, 1997; Montgomery et al., 1998; Mossakowski, 2008; Dave and Kelly,2012) , others cannot confirm, or even contradict, these findings (Khan et al., 2002; Schmitz, 2011; Arcaya et al., 2014) . In addition, earlier studies tend to suffer from the endogeneity inherent in standard regression models. To address this problem, a few studies estimate causal relations by exploiting natural experiments like plant closures (Debet al., 2011; Schmitz, 2011) , in which job loss cannot be attributed to individual behaviour and the shutdown is unlikely to be related to any one individual's lifestyle choices.
In this paper, we use 22 years of data from the German Socio-Economic Panel (GSOEP) to estimate the effects of unemployment on four health behaviours: diet, alcohol consumption, smoking, and (lack of) physical activity. To highlight the importance of accounting for endogeneity, we use plant closure as an exogenous reason for unemployment. The analysis thus extends the literature by assessing the outcome of a range of lifestyle indicators and by using non-parametric estimation methods to account for unobserved heterogeneity and the ordinal nature of the data.
Methods and Data
The analysis is based on GSOEP data from 1991 to 2012 and restricted to individuals aged 25 to 60. Because we are interested in the effect of job loss, the sample contains only individuals who were employed at least once during the survey period. The basic model, which extends the approach taken by Schmitz (2011) , is expressed by the following functional form:
Here, the subscripts indicate individual i and time t, and the dependent variables are as described in we apply a blow-up and cluster estimator (BUC), shown to be the most efficient for our research design (Baetschmann et al., 2015) . Because smoking is measured in numbers of tobacco units per day and the data structure suggests more than one underlying density function (see Fig. 1 ), we use a finite mixed model (FMM) approach for the estimation.
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Results
The results for the ordinally scaled variables (Table 2) indicate that, in general, the coefficients for the exogenous versus the endogenous layoffs differ substantially, although the fact that both regressors differ heterogeneously requires further explanation. For diet (i.e. the effect of unemployment on eating habits), we observe no significant effect when unemployment is treated endogenously. However, if individuals lose their jobs because of plant closure (exogenous layoff), their diets tend to become more health conscious, suggesting that unemployment may actually lead to better eating habits. Such an outcome may be attributable to the lower opportunity cost of the time needed to maintain a healthy diet. The lack of significance in the endogenous case suggests the existence of reverse causality, meaning that individuals with unhealthy eating habits (and their correlates such as obesity) are more likely to lose their jobs. A similar result is reported in Schmitz (2011) , who shows that those in ill health select into unemployment. For alcohol use, the endogenous regressor suggests a significant impact of unemployment on alcohol consumption. This relationship is, however, not evident if we look at individuals that lost their jobs due to plant closure. In contrast to other studies (Mossakowski, 2008; Ettner, 1997) , we find no effect of unemployment on drinking behaviour.
For physical activity, measured here as engagement in sports, the endogenous and exogenous coefficients point in different directions. That is, unemployment seems to have a beneficial effect on physical activity by allowing individuals more free time to engage in it. On the other hand, the endogenous case suggests that less sporty individuals are more likely to be laid off.
The results for the numerically scaled outcome variable smoking (Table 3) are estimated using two different finite mixture models, each made up of two components (see Fig. 2 i.e. individuals with a higher propensity to smoke are more likely to get laid off.
- There is scant evidence for age-dependent heterogeneous effects related to diet and alcohol consumption. In the case of risky sport behaviour, we find age to have a negative and statistically significant effect in the endogenous case. Including the age interaction for smoking yields the following pattern: in the endogenous case, we find an overall positive effect after the age of 29, while the overall effect for the exogenous case turns negative at the age of 48. This striking result suggests a very diverse response of smoking behavior to unemployed depending on age, which is partly offset in the average effect.
Marriage seems to mediate the effect of unemployment differently for sport and smoking.
While only singles seem to improve their physical activity after an exogenous layoff, married people smoke significantly less compared to their single counterparts.
In contrast to the aggregated regression, we observe no significant effect of plant closure on diets for both job types. Interestingly, the negative effect on risky alcohol, physical activity, and smoking behavior of exogenous layoffs is mainly driven by blue collar workers, while the white collar sample even shows more risky smoking behavior in response to exogenous unemployment.
For physical activity and risky alcohol consumption we find a positive interaction effect with household income. These findings support the idea that budget constrains might be a limiting factor for pursuing some types of risky behavior.
Discussion
In this paper, we estimate the impact of unemployment on healthy lifestyles by using plant closures as an exogenous event that, in contrast to regular layoffs, is unlikely to be subject to a reverse causality bias. 4 Specifically, by comparing both exogenous and endogenous regressors, we are able to assess the magnitude of this bias. Our estimates, unlike those of earlier studies, reveal no negative impact of unemployment on any of the four lifestyle indicators assessed (diet, alcohol consumption, physical activity, and smoking). In fact, they imply a positive effect of unemployment on diet and physical activity, which, given the time intensity of ensuring a healthy diet and sufficient physical activity, is probably related to the lower opportunity costs of time during unemployment. This conclusion is also supported by research that shows a procyclical behaviour of unhealthy lifestyles (e.g. Freeman, 1999; Ettner, 1997) . We additionally test for long-run effects of job loss by considering two periods of unemployment (results available on request). For smoking and sport, only endogenous layoffs have a persistent effect over two periods.
Overall, our findings stand in contrast to those of most previous studies (Montgomeryet al., 1998; Dave and Kelly, 2012; Arcaya et al., 2014) , which too often fail to account for the endogeneity bias. Throughout all our estimations, the endogenous coefficients, unlike the exogenous coefficients (plant closure), are biased in a positive direction. We therefore conclude that individuals who make unhealthier lifestyle decisions are more likely to be laid off.
This conclusion, together with our failure to observe any negative causal impact of unemployment, suggests that such policy interventions as the German "Equity in Health" Tables   Table 1 Description of dependent variables and estimators Note: Robust standard errors clustered on the individual level are in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01. Note: Column (1) reports the results for the two components estimated by an underlying negative binomial distribution. Column (2) shows the coefficients when tobacco consumption per day is normally distributed in both components. Because the NORMAL model is restricted to individuals who had already smoked in previous periods (i.e. excludes non-smokers), its results can be interpreted as the effect of unemployment on tobacco consumption. Column (3) reports the results for a pooled OLS regression, included as a robustness check. Robust standard errors clustered at the individual level are in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01. 
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